Europiisches Patentamt

0’ European Patent Office () Publication number: 0 033 136

Office européen des brevets A2
® EUROPEAN PATENT APPLICATION
@) Application number: 81100449.8 G intc: F 02 P 7/02

@) Date of filing: 22.01.81

Priority: 23.01.80 JP 7255/80 () Applicant: NIPPONDENSO CO., LTD.
23.01.80 JP 7256/80 1, 1-chome Showa-cho

Kariya-shi Aichi-ken(JP)

Date of publication of application: @ inventor: Toyama, Kouichi
05.08.81 Bulletin 81/31 60-29, Nishitakane Ogakie-cho
Kariya-shi Aichi-ken(JP)
Designated Contracting States:

DE FR GB @ Inventor: Sugiura, Yasushi

70-2, Torii, Kamishigehara-cho
Chiryu-shi Aichi-ken{JP)

@ Inventor: Adachi, Michio
7-12, Tenno-cho

Kariya-shi Aichi-ken{JP}

Representative: Klingseisen, Franz, Dipl.-Ing. Dr.F.
Zumstein sen.-Dr.E. Assmann et al,
Dr.R. Koenigsberger Dr. F. Zumstein jun.-Dipl.-Ing.Franz
Klingseisen Briuhaustrasse 4
D-8000 Miinchen 2(DE)

@ Distributor assembly having an ignition coil therein.

@ In a distributor assembly having an ignition coil therein,
for use with an internal combustion engine, the positional
relationship between the ignition coil (4) and a magnetic sen-
sitive detector {2}, which detects a proper ignition timing, is
selected so that the leakage flux (a) from the ignition coil does
not cause the magnetic sensitive detector to malfunction.
According to one arrangement the magnetic sensitive direc-
tion (X) of the detector is arranged perpendicular to the leak-
N age flux from the ingition coil. According to the other
< arrangement the magnetic sensitive direction of the detector
1s arranged to intersect a radia! line from the axis (A} of the
main magnetic flux of the ignition coil at an angle other than
90 degrees so that the flux vanation in the detector i1s expe-
dited by the appearance and disappearance of the leakage
fiux. In the both arrangements, the axis is arranged paralle! to
M a rotary shaft (1) to which a signatl rotor (150) is attached,
34/ where the rotation of the signal rotor 1s arranged to cause the
detector to change its output signal by detecting the variation
(=) in magnetc flux o
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TITLE

"DISTRIBUTOR ASSEMBLY HAVING
AN IGNITIONM COIL THEREIN"

FIELD OF THE INVENTION

This invention generallv relates to a distributor

assembly for use with an ignition system of an internal

" combustion engine of a motor vehicle or the like. More

particularly, the present invention relates to a distrib-
utor assembly having an ignition coil therein.

BACKGROUND OF THE INVENTION

Ignition devices for internal combustion engines
of vehicles are recently required to have a higher
suitability in installing on a vehicle and a higher
reliability in electrical connection between parts.

The present invention is to provide, in response
to the above-mentioned reguirements, an ignition device
of a single unit having an ignition distributor and
an ignition coil. The invention aims, in combining an
ignition coil, to prevent the ignition device from mal-
functioning by preventing the leakage flux of the ignition
coil from being an undesirable influence on a magnetism-
sensitive rotation signal generating means (for instance,
an electromagnetic pickup using a permanent magnet and
a coil) which is built in the ignition distributor.

As will be described hereinlater, when an ignition
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coil is incorporatedfinrarsihgie pnit of a,distribugor
assembly, the 1eakage:f1ux7fromrthe ignitibnécéil is

apt to affect rotatiOhrsignal generatihg,meaﬁs, such as
an elect;omagnetic pick ﬁé; which israrréngéaifo pfoduce
a triggeéing signal by'detecfing the'fotétioh:of the

engine crakshaft where the triggeringrsighal'&ill be

" used to control the energizatioh of the"priméry winding

of the ignition coili Namely, wﬁén the:rotétion signalr
generating means is of an eléciromégnefic ﬁfpe,ra'noiée
voltage may be induced due tp‘the leakage'fiux from the
ignition coil'resulting,in'féise triggéring,of the
ignition coil. As a result, the ignition syétem mal-

functions, and thus perer—ignition timing is deteriorated.

SUMMARY" OF ,TH'}VSV INVENTION

The present invention has been achievea in order
to remove the abdve-described:disadvantéée and drawback
inherent to the conventional aistribﬁtof assembly héVing
an ignition coil therein. |

It ié,rtherefore,:ahrobjéct of tﬁe,present inﬁéntion
to provide a new and useful distributorra$Sembly having',
an ignition coil, in which maifunctidn,{sﬁch'és false
triggering, due to the leakagérfluk7fr6mf£herignition coil
is effectively prevented. |

A feature of ‘the present invention is térbrovide

a distributor assembly having an ignition coil, in which

i  BAD ORIGINAL @)



10

15

20

25

0033136

the leakage flux from the ignition coil is effectivély
used to prevent undesirable influence of external noises.
In accordance with a first feature of the present
inventioﬁ the ignition coil is arranged in such a manner
that a piane perpendicular to the axis of the main
magnetic flux generated by the energization of the primary
winding is substantially parallel to the magnetic sensi-
tive direction of a rotation signal generating means,
and the axis is parallel to the rotary shaft of the
distributor to which a signal rotor is attached where
the signal rotor is arranged to cause the rotation signal
generating means to emit an output signal which will be
used to control the energization of the ignition coil,
while the rotation signal generating means is arranged
at a substantially midway point of an external magnetic
path of a magnetic flux passing through the axis of the
main magnetic flux within the core of the ignition coil.
In accordance with a second feature of the present
invention the ignition coil is arranged in such a manner
that the axis of the main magnetic flux made by the
energization of the primary winding is substantially
parallel to the rotary shaft of the distributor, while
a rotation signal generating means is arranged in such
a position that the magnetic sensitive direction thereof

intersects a radial line from the axis of the main magnetic



10

15

20

25

-4- 0033136

flux of the 1gn1tlonrc01l at an angle other than 90
degrees so that appearance of a leakage flux of the
ignition c01l acts on the'rotatlon.SJgnal generatlng
means, which is caused by the rotatlon of a 51gna1 rotor
attached to the rotary shaft, and dlsappearance of the
leakage flux acts on the rotation,signalrgenerating'
means reducihg a decreasing flux in the}rotation signal

generating means, which is caused by,therrOtation of

the signal rotor.

BRIEF DESCRIPTION ro,F '; THB DRAWINGS

The object and these and other features of the
present invention will become more readllv apparent
from the follow1ng detalled descrlptlonrof the preferred
embodiment taken in conjuthion with7the'accompanying
drawings in which: 7 | |

Flg l is a c1rcu1t dlagram of an 1gn1tlon dev1ce
to which therpresent 1nventlon rsradapted;

‘Figs. 2 (a) and (b) are waveform charts for the
description of the operation; |

Fig. 3 is a echematic'view of an example of an
ignition coil used in the:preeent ihuention;

Figs; 47(al) and(az)areschematic views showihg
two examples of positional relatlonship betueen,the
rotation signal geheratihd means.and the ignftion coil}

Figs. 4 (b;) and (cl) areVWaVeform'chartsrinrcase
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noises are achieved.lfamely, even though an external noise is
superimposed on the output signal of the pickup 2 as shown in
Fig. 5 (b5)’ such an external noise does not affect the current
flowing through the primary winding of the ignition coil 4 as
shown in Fig. 5 (03).

The above-described embodiments of Figs. 6A, 6B
and 7 conqurrently satisfies the positional relationships
of Fig. 4 (a2) and Fig. 5 (a2). However, an arrangement
based on one of the positional relationships of Fig. 4
(a2) and Fig. 5 (a2) may be made providing the effect
described in the above.

In the case of the arrangement of Fig. 4 (a,), whether

2
the ignition amplifier 3 malfunctions or not depends on
the magnitude of the noise voltage, and therefore, if
the noise voltage is low, the ignition amplifier 3 can
endure the noise voltage. Therefore, in some cases, the
plane parallel to the magnetic sensitive direction of
the pickup coil 21 does not necessarily have to be per-
pendicular to the main flux axis (A) of the ignition coil
4, for instance the angle therebetween may be 80 degrees
or so, to obtain substantially the same result. It is
also apparent that there is a possibility of obtaining
a desirable effect without exactly arranging the pickup
coil 21 at the midway point along the external magnetic
path of the ignition coil 4.

Although the description of the above embodiment
is made in connection with an electromagnetic pickup,

of course the invention is applicable to other arrangements

in which the rotation signal generating means is constructed

N e e
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rotor 1 rotatesrinrsyhchronism with the engine cranﬁ—,
shaft. 'Aﬁ eléctromagnetic pitkup,é comprising a-pickup
coil 21 and a permanent magnét 22 is afranged to face . -
the signal rotqr,l, and an OUtPut,Signai:iS*aeVEldped,

across the coil 21 of the pickup 2 by the variation of

‘magnetic flux due to the rotatioh of the signal rotor 1.

" An ignition amplifiert3 controlsrthe intérmittent ener-

gization of a prlmarv w1ndlng 41 of .an 1gn1tlon coxl 4

by selectlvely applylng a current from alxﬁierls uuacanﬁr

ance with the output signal of the electromaqnet1c;nchq>2.
Assumlng that the Slgnal rotor ‘1 rotates from

a state where one of thgrpr03ectlons of,the signal rotor

1 faces the pickup 2 ﬁntil a ne%t ptojection féces

the same, the magnetic flux which paséeé'thtough the

pickup coil 21 varies so that an outputsighalvoltage

as shown by a solid line waveform ianig. 2 (a) is

‘developed across the pickup coil 21. ,ThetaboVe—mentioned

ignition amplifier 3 detects the waveform of this output
signal on the basis of a constant detecting level VO'
which is shownrby a broken line, and,cpntrols in such

a manner, for instance, whenrthe sigﬁaifvoltage is greater
than the detecting levelVVO, the primary winding 41 of

the ignition coil 4 is energized,:and,on the other hand,

when smalle:,,the same isrdeenefgizedtf*Accordingly,

the current flowing:throggh the priméry'winding 41 of

- 6 - o
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the ignition coil 4 is controlled as shown in Fig. 2‘(b).
In Figs. 2 (a) and (b), the ordinates respectively indicate
voltage V and current i, while the abscissa indicate

time t.

In the ignition coil 4, when the energization

of the primary winding 41 is interrupted, a high voltage

is induced across a secondary winding 42. This high
voltage is distributed by & distributor 6 to be applied

to respective spark plugs 7 of respective cylinders of

the engine E. Thus, ignition in the engine E is performed.

In the above-mentioned ignition device, the usual
arrangement is such that the signal rotor 1 is attached
to the rotary shaft of the distrubutor.6, while the
electromagnetic pickup 2 is disposed in the housing of
the distributor 6 to face the signal rotor 1 so as
to be sensitive to the flux variation in the radial
direction of the signal rotor 1. According to recent
tendency the ignition amplifier 3 is also arranged inside
the distributor 6.

When an ignition coil is assembled with the
ignition distributor 6, in which the electromaénetic
pickup 2 is built in, in the above-described manner,
cares have to be taken with respect to noise voltages
to the electromagnetic pickup due to the leakage flux

from the ignition coil, which naturally exists.

B L U
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The noise voltage is in proportion to the
variation rate of thé—leakage flux of the ignition coil
4, and will be superimposed on the original output signa1

waveform of the electrémagnétic'pickup'Z caused by the

signal rotor 1, and therefore, itiisjprédicted with

high possibility ﬁhat undesirablérinfluénces'arergiven
to the ignition amplifier and'therefo:e,rto'the operation
of the entire system”ofrthe ingition'deVicé.'

Fig. 3 is a view showing the prinéiplé'of a géneral
ignition coil of éldsed magﬁefié path tYfe,;in;which a pair
of symmetric E-shéped*iroﬁ éores 43'and:43f,arérarran~ed
to face each other, and,priméry éhd,secéﬁdary windinc
41 and 42 are wouhd arouﬁd the centér leg portions 43a
and 43'a thereof. - In the,ignition coil of this type,
an axis (A) of a main'magneticiflﬁx pa§$es through the
center leg portions 4Bérandr43'a_whénfthe:primary winding
41 is energized. Altthgh the ignition coil 4 is of
closed magnetic path:type, there exists/é 1eékage flux
from the magnetic circuit as is well known,land the
leakage flux (a) is radialiy eﬁitted,frdﬁ a substantial
center of one E-shaped éore 43, and then ¢onVEf§és to a

substantial center of the opposite E;shapéd;core'43'. There-

" fore, if the ignition coil 4 is arranged in a single unit

with the electromagnetic pickup in a limited space of a

distributor assembly, the coil'ofrtherelectromagnetic pickup

87 GAD ORIGINAL @
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2 is forced to be arranged in such a manner that the leak-
age flux (a) passes therethrough. As a result, it is a
matter of course that a noise voltage is developed acrcss
the coil:of the electromagnetic pickup 2 owing to the
leakage flux (a).

Let it be assumed that the coil 21 of the electro-
magnetic pickup 2 and the ignition coil 4 are arranged
as shown in Fig. 4 (al), and the influence by the leakage
flux will be analyzed. Fig. 4 (al) shows the ignition
coil 4 in cross-section taken along the axis (A) of the
main magnetic flux generated by the current through the
primary winding 41 thereof. It is assumed that the
magnetic sensitive direction of the pickup coil 21 is
the direction of an arrow (X), while the direction of
the leakage flux (a) of the ignition coil 4 is the
direction from the top end toward the bottom end of the
main magnetic flux path.

In this case, the leakage flux (a), which is
radially emitted from the ignition coil 4 as shown by
broken lines in Fig. 4 (al), also passes in the same
direction indicated by the arrow (Y) as the magnetic
sinsitive direction of the pickup coil 21. As a resul:,

a noise voltage due to the leakage flux (a) is superimrosed
on the pickun coil 21, and the waveform of the output

signal voltage of the pickup coil 21 is as shown in Fic.

BAD‘ORH@R‘\HAL g)ﬁ%
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4 (bl),while the enérgiiation chéractefistic of the

primary winding 41 of thg,ignitionicoilr4 is as shown

in Fig. 4 (Cl)' 7 |
Namely,—whenrthe outpﬁt'wavéfprm{Qf the pickup

coil 21 exceeds the'detécﬁing levelrvrO of the ignition
amplifier (see Fig. 1) at'ﬁimerti,ra primary winding current
starts flowing, andrsimﬁlténeouslyrleakaéé flux (a)
occurs Eo cause the piciup coil 21 fo’génerate a noise
voltage, for insﬁahce, of negative polarity, and when
this noise voltage becéﬁéS'below a hysferisis voltage

of the ignition amplifier at time t', £he current to

the primary winding 41 of thérignitiqn coil 4 is inter-
rupted. With this interrﬁptionra posiﬁivé noise voltage,
which is opposite to that described in the above, is
superimposed onrthe'pickup'COil 217resulting iﬁ'the
reénergizationrof'the priméry winding,4l of,the ignition
coil 4 at time t3f7 Withrthé'piékup coii'21_reenergiéed,
a negative noise voltage is,égain supérimpdsed on the
output signal thereof, but the fundaméﬁtal output of the
pickup coii is so Sufficiéntly posifivefaf this time that
the negative noise VOltage aoeé not'affééﬁ;i'Furthermore,
at time t4, which is the bropgr igéition timing, the 7
energization of the primafy wiﬁding @1 bf the ignition
coil 4 is interrupted, andra'poéitiVé:ﬁoise voltage is

superimposed on the waveform of the cutput ¢€ the piciup

-10- BADORIGINAL @)
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coil 21 with this interruption, thus energization of‘the
primary winding 41 of the ignition coil 4 is performed
for a very short period of time.

Consequently, malfunction, such as false trig-
gering, of the ignition amplifier 3 is apt.to occur
with the positional relationship between the pickup 2
and the ignition coil 4 shown in Fig. 4 (al). The cause
of malfunction resides in the arrangement of the pickup
coil 21, which is located in the vicinity of the top
end portion of the main magnetic flux path of the ignition
coil 4.

Now let us assume a case that the pickup coil 21
is arranged at a substantially midway point of an external
magnetic path of the main magnetic flux passing throuch
the axis (A) of the main magnetic flux within the core
of the ignition coil 4, where the magnetic sensitive
direction (X) thereof is arranged to be parallel to a
plane which is perpendicular to the main magnetic flux axis
(A) of the ignition coil 4. 1In this case, the leakage
flux (a) passes through the pickup coil 21 in the arrow
direction (Z) perpendicular to the magnetic sensitive
direction thereof (X), so that no noise voltage can be
superimposed on the output waveform of the pickup coil
21 as shown in Fig. 4 (bz). Therefore, the waveform

of the current flowing through the primary winding 41

- 11 -
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of the ighition coil 4 isras shéwn in'Fig; 4 (c2), pre-
venting the ignitioh amplifierr3 from,malfﬁnctioning.
Nextly, apart from the arrangements of Figs. 4
(al) and (az); 1et it be'aésumea that the signal rotor 1,
the coil 21 of the electrémagnefic pickup 2, and the 7
ignition coil 4 haye positicnal relationéhip as shown
in Fig. 5 (al) while direction:of th¢ maghetic flux from
the permanent magnet 22 (see Fig. 1),Qf the electromagnetic
pickup 2 passiﬁg through'the'CQil 21.isjtﬂe direction of
an arrow (X) facing odtwardly from theréignal rotor 1,
and also the leakage flux (a) from thérignition coil 4
converges from the frqht side7to the'béck side of the
drawing, and therinflﬁencelby the'iéékage flux (a) will
be analyzed. Injfhis,casé, the leakaée f}ﬁx (éf, which
is shown by broken lines,:ffo@ thérignitién coil 4 passes
through the coil 21 of the électromagnetiérpiciup,z in a
direction (Y)thich ié oppoéité,ﬁo the!abd&e-méntioned
passing direction (X) of thermégnetic flﬁx from the
permanent magnet. Asrarfesuli,,therwéVefqrm of the output
signal voltage of the pickup éoil 21 is as shown in'Fig.
5 (bl)’ and theVCOndition of energization of the primary
winding of the ignitiqn coil 4 is asrsﬁwon in Fig. 5 (Cl)'

0
therefore, energization of the ignition ciol 4 is not

Namely, at time t, the signal level is negative, and

made, and at time t

, at which it is more positive than

s

- 12 - e
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the detection level Vg: the primary winding 41 of the
ignition coil 4 is energized, and simultaneously leakage
flux (a) from the ignition coil 4 occurs causing the

output waveform of the pickup coil 21 to generate a

noise voltage, where the polarity thereof is negative.

As a result, at time tz'it is below the detection level VO
by a given amount, and thus the energization of the
ignition coil 4 terminates. As a result of this operation,
a positive noise voltage, which is opposite to the above,
occurs in the output waveform of the pickup coil 21 due

to disappearance of-the leakage flux (a), and thus
reenergization of the ignition coil 4 is performed.
Although a negative voltage is again superimposed on

the output waveform of the pickup coil 21, the energization
of the ignition coil 4 is maintained since the level has
been already more positive than the detection level VO.
Then at time t, the signal voltage of the pickup coil 21

3
suddenly drops to be below the detection level V and

0’
thus the energization of the ignition coil 4 terminates

at this time. Simultaneously a positive noise voltage is

superimposed on the output waveform of the pickup coil 21,
as shown in the drawing, because the variation (disappear-
ance) of the magnetic flux of the ignition coil 4, and

thus the ignition coil 4 is energized for a given short

period of time. As a result, with the arrangement of

- 13 - 2AD ORIGINAL Q@*
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Fig. 5 (al) malfunction due to leakage flux exists.

Now let us assume that the position of the
electromagnetic pickup 2 is changed to a position shown
in Fig. 5 (az) by rotating the same about the signal
rotor 1 in the direction that it goes far from the
ignition coil 4. 1In this case, the leakage flux (a),
which is shown by broken lines, from the ignition coil
4 passes through the pickup coil 21 in the direction of
an arrow (Z) which is the same as the direction of the
arrow (X); namely the leakage flux (a) passing direction
is opposite to that in case of Fig. 5 (ai).' Accordingly,
there will be difference in the signal voltage waveform
shown in Fig. 5 (bz) and in the currentiwaveform, shown
in Fig. 5 (c,) of the ignition coil 4. Namely, the
polarlity of the noise voltage in this case is opposite
to the above-described case, and therefore, there will
be no problem because the noise voltage is supefimposed
at the positive side of the outputrwaveform of the pickup
coil at the time of initialization (time t4) of the
energization of the ignition coil 4. Furthermore, when
energization of the ignition coil 4 is interrupted at

time t a negative noise voltage is superimposed on the

5l
contrary, andrthus no problem will occur. From the
foregoing, it is realized that when incorporating an

ignition coil and an electromagnetic pickup in a distrib-

L -
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utor, care must be taken in connection with the relative
position between the ignition coil and the electromagnetic
pickup in such a way that the noise voltage due to the
leakage flux (a) of the ignition coil 4 has a polarity
such that the variation tendency of the output waveform

is expedited. 1In detail, in case of the arrangement
described in connection with Fig. 5 (az), assuming that
the distance between the center 0, of the ignition coil

4 of closed magnetic path type, that is the starting and
ending point of the leakage flux (a), and the center O2

of the signal rotor 1 is ¢; the distance between the
center O2 of the signal rotor 1 and the center O3 of the
coil 21 of the electromagnetic pickup 2 is r; and the angle
between the line Olo2 and the other 1line 0203 is €, the

following relationship should be satisfied:

-1,9
s -

I

(

8 > co

) e e i e (1)

The above condition will be reversed if the
direction of the energization of the primary coil of the
ignition coil 4 is changed. This is also the same when
the polarity of the permanent magnet of the electromagnetic
pickup 2 is reversed. Accordingly, the polarity must be
such that the noisec voltage due to the leakage flux from
the ignition coil expedites the variation tendency of
the output waveform of the pickup coil 2.

Figs. 6A and 6P and Fig. 7 show an actual structure

- 15 - 3AD ORIGINAL ‘g}%
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of the single-unit distibutor having an ighition coil

as an embodiment of the present invention, in which the
relationship shown in Fig. 4 (az) and/or Fig. 5 (a2) has
been actualized. 1In Figs. 6A, 6B and 7, the same elements
as in Figs. 1 to 4 are designated at like numerals.

In Figs. 6A, 6B and 7, a distributor body 100
comprises a distributor housing 110 and a cap 120. The
housing.110 comprises a first cvlinder portion 111 and
a second cylinder portion 112 connected to tép end of
the former, where the diameter of the latter is greater
than the latter. The cap 120 comprises a distributor
cap portion 121 which covers the éecond cylinder portion
112, and an ignition coil cap portion 122 whiéh Covers
an ignition coil described hereinléter, where the latter
is arranged at one side of the former. The cap 120 is
fastened by means of unshown screws to the top end of the
second cylinder portion 112 of the housing 110. Between
the housing 110 and the cap 120 interposed is a seal
ring 130 for sealing the abutting portion therebetween.
Flanges 113 are formed at two places on the housing 110,
which flanges will be used to support the distributor
to a supporting portion of an unshown internal combusticn
engine.

A rotary shaft 140 is inserted in the first

cylinder portion 111 of the housing 110, arnd the top end

- 16 - BAD ORIGINAL @“
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thereof is located at the inside of the second cvlinder
portion 112. The top end cof the same is telescopically
engaged with a cylindrical distributor shaft 150, and
the distributor shaft 150 and the rotary shaft 140 are
linked by means of a well known centrifugal advance
mechanism 160. The rotary shaft 140 comprises at its
bottom end a gear 141 so as to be linked with the unshown
internal combustion engine, and thus the rotary shaft
140 is rotated in proportion to the rotational speed of
the internal combustion engine. The distributor shaft
150 rotates with.hn angle which has been advanced with
respect to the rotary shaft 140 by a value corresponding
to the rotational speed of the engine because of the
operation of the centrifuual advance mechanism 160.

Inside the second cylinder portion 112 of the
housing 110, a plate 170 is fixed by means of a screw
171 above the centrifucal advance mechanism 160. A cylin-
drical supporting member 172 coupled with the plate 170,
and the distributor shaft 150 penctrates the inside thereof,
and is supported via an annular bearing 151 by the supporting
member 172.

A signal rotor 1 1s fixedly attached to the distrib-
utor shaft 150 above the surperting member 172, and an
electroragnetic pickuy: 2, which serves as a rotation sicral

gencrating means, is placed 1n the distributor body

’f’}l}? R e ares

BAD ORIGINAL @}
- 17 - *



10

15

20

25

- 18 - 0033136

100, facing to the signal rotor 1. As described in'the
above, the signal rotor 1 has projecteions la the number
of which equals the number of the cylinders of the internal
combustion engine; the number is four in this embodiment,
and the rotation of the projections la’will cause the
magnetic flux passing throucgh the electromagnetic pickup

2 to change. The electromagnetic pickup 2 has a structure
such that the coil 21 thereof (see Fig. 1) is embedded

in a coll portion 23 made of a mold of a synthetic resin,
where the coil portion 23 is supported by a first bracket,
and a permanent magnet 22 is interposed between the first
bracket and a second bracket 25. The second bracket 25

is rotatably supported by means of a bearing 26 at the
periphery of the supporting member 172, thereby the entire
pickup 2 is also held. The ﬁagnetic,flux from the perma-
nent magnet 22 passes through a maacnetic circuit (see

a broken line in Fig. 6B) constructed of the second bracket
25, bearing 26, distrubutor shaft 150, signal rotor 1 and
the first bracket 24, so ac to pass through the pickup
coil 21 in the coil portion 23. The pickup coil 21 has
its magnetic sensitive direction in the radius direction
of the sianal rctor 1, and the megnetic flux varies as

the signal rotor 1 rotates so that a rotation signal
voltaage will be developed across the pickup coil 2?21 as

dect¢ribed in the above.
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_ The above-mentioned second bracket 25 of the
pickup 2 is provided with a pin 27, and a rod 181 of
a well known vacuum advance mechanisum 180, which is
mounted on the housing ll,.is linked with the pin 27.
Accordingly, the pickup 2 is rotated witﬁ respect to the
supporting member 172 (and therefore the signal rotor 1)
by the operation of the vacuum advance mechanism 180
which is operatively coupled to the intake manifold of
the engine. It is well known that the ignition timing

changes because of the rotation of the pickup 2 and also

-+ --because of the above-mentioned rotation of the distributor

15

20

25

shaft 150 (signal rotor l).with respect to the rotary
shaft 140.

The ignition coil 4 has a structure such that
a pair of iron cores of closed magnetic path type as shown
in Fig. 3, and primary and secondary windings incorporated
therein are all contained in a case 44 made of a synthetic
resin, where the inside of the case 44 is filled with a
mold made of a synthetic resin 45. A section of the
second cylinder portion 112 of the housing 110 is cut off
to install the ignition coil ﬁ; where posts 114 are provided
at both sides of the ignition coil 4. The ignition coil
4 is fixedly supported at the posts 114 by means of instal-
ling bolts 46 fitted in installing holes 431 of the iron

core 43. Four installing bolts in total, namely two for

- 19 -
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each post 114, are used.

The ignition coil 4 is fixed at one side of the
second cvlinder portion 112 of the housing 110 as described
in the above, in such a manner that the main magnetic
flux axiz (n) occuring on energization of the primary
winding is parallel to the axis of the fétary shaft 140.

As the ignition coil 4 is fixed at one side of the housing
110 in this way, the center of gravity of the entire
distributor is lower than a portion of the distributor

at which the distributor assembly is fixed to the engine,
and thus it is advéntageous in connection with vibration-
proof characteristic. Furthermore, the positional relation—
ship between the ignition coil 4 and the above-mentioned
electromagnetic pickup 2 is selected to be the relation
described with referencerto Fig. 4 (a2) and/or Fig. 5 (a2),
and thus undesirable influence of the leakage flux from
the ignition coil 4 is not exerted upon the pickup 2.
Especially inrcase of Fig. 5'(52),'the above-mentioned
formula (1) is satisfied. As a result, the leakage

flux from the ignition coil 4 hgs a polarity‘such that

the wvariation tendency of the output signal of the pickup
is expedited, utilizing the leakage flux effecéively.

As described in the aboﬁe, the eledtromaénetic
pickup 2 is rotated about the signal rotor 1 by the oper-

ation of the vacuum advance mechanism 180 in order to
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control the ignition timing, and in this case it is'a
matter of course that the pickup 2 is rotated with the
above-mentioned positional relationsnip represented by
Fig. 4 jaz) and/or Fig. 5 (az) with respect to the
ignition coil 4.

'On the side of the case 44 of the ignition coil
4 formed is a flange 441 which meets the upper surface
of the housing 110, and this flange 441 abuts against
the coil cap portioh 122 of the cap 120 via the above-
mentioned seal ring 130. Accordingly, the ignition coil
4 is covered by the cap 120.

On the inside wall of the second cylinder portion
112 of the housing, the ignition amplifier 3 shown in
Fig. 1 is fixed by means of suitable means such as
unshown screws. The amplifier 3 has a structure such
that electronic elements are arranged in a metallic case
31 which also serves as a radiator, and the amplifier 3
is covered by a case 32 made of a synthetic resin. The
amplifier 3 is connected respectively to the pickup 2
and to the ignition coil 4 by leads 33 and 34. The lead
connecting the amplifief 3 to the ignition coil 34 is
supported by a clamp 442 whiéh is integrally formed with
the case 44 of the ignition coil 4, and thus care is
taken not to interfere the signal rotor 1. Leads 35 and

47 from the amplifier 3 and the ignition coil 4 are drawn
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outside via a grommet 190 attached to the housing 110
so as to be connected to the battery 5 (see Fig. 1).
At the top center of the disbributor cap 121 of

the cap 120 disposed is one end of a center electrode

200, where a brush 202 biased by a spring 202 is also

disposed. To the upper end of the above-mentioned
distributor 150 attached is a distributor rotor 210,

and a rotor eiectrode 211 is fixed to the upper surface
of the distributor iotor 210. The brush 202 is in contact
with the rotor electrode 211. The center electrode 200
extends to the-ignition coil cap portion 122, and the
other end is placed abové the ignition coil 4; where a
brush 204 biased by a épriﬁg 203 is also disposed.

A high tension terminal 48 connected to the secondary
winding is provided to the ignition ' coil 4 so as to cor-
respond to the brush 204, where a cylindrical tower
portion 49 is integrally formed with the case 44 to
surround the same. The brush 264 is in contactewith
this high tension terminal 48. Thus, the high voltage

from the ignition coil 4 is applied to the center electrode

1200, and is led théerethrough to the rotor electrode 211.

The connection between the center electrode 200 and the
ignition coil 4 is completed by simply placing the cap
120 on the housing 110.

Around the top of the distributor cap 121 of the

- 22 -
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cap 120 provided are side electordes 220 the numbef'of
which is the same as the number of the cylinders of tﬁe
engine; in this embodiment the number is four. The side
electrodes 220 are léd to a tower portion 123 which
projects toward the side of the cap 120. The rotor
electrode 211 faces the side electrodes one after
another by the rotation of the distributor rotor 210,
distributing high voltage. The distributed high voltages
are led to spark plﬁgs 7 (see Fig. 1) which are connected
via high tension codes connected to the tower portion 123.
From the foregoing, it will be understood that
aécording to the present invention one or both of the
positional relationships between the ignition coil 4
and the rotation signal generating means 2 respectively
described with reference to Fig. 4 (a2) and Fig. 5 (az)
is/are adopted, and thus malfunction of the ignition
system is effectively prevented. Especially, when the
positional relationship of Fig. 5 (az) is adopted, the
increasing flux in the pickup 2 due to the rotation of
the signal rotor 150 is enriched by the leakage flux
from the ignition coil 4, and then the decreasing flux
in the same is reduced by the disappearance of the leakage
flux. Therefore, with the arrangement of Fig.‘S.(aZ)
not only prevention of malfunction due to the leakage

flux but also prevention of malfunction due to external
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of Fig. 4 (a); |
| , Figs. 4 (bz)'ahd (cé) are waveform charts in
case of Fig. 4 (a2); 7
igs. 5 (al) and (aé)'areréchematic views of

anotherltwo examples of pdsitionallreiati?nShip'between
the rotation signal generaﬁiﬁg means and,thé ignition
coil; |

Figs. 5 (b;) and (cl) are waveform charts in
case of Fig. 5 (alf; '

Figs. 5 (bz)iand (c,) éré angform charts in

case of Fig. 5 (a,);

Figs. 5 (b ) and (c3) are waveform charts shOW1ng the
operation when an external noise is- superimposed on the electro-
magnetlc pickup output with the arrangement of fig. 5 (aa),

Figs. 6A and 6B are cross- sectlonal views of
an embodiment of the distributor assemblyraccording to
the present invention, which views are réépéCtively taken
along the lines VI - VI ?nd,VI' f{VI',Qf Fig.r7;!and
' Fig. 7 is a top plan view of the distributor
assembly shown in Figs. 6A and 6B,'fr¢mrwhi¢h7distributor

assembly the cap thereof is taken away.

DETAILED DESCRIPTiOIJ OF THE INVENTION
Fig. 1 shows a general ignitiqh devicé'orrsystem
to which the present invéntion'is adaptéd., -
In thisrigpition device, a sighal tofor 1 having
the same number of projectidns aé the number of cylindeis
of an engine E is rotated by therengineiE in proportion

to the rotational speed thereof. .Namely; the signai'

‘ -*'2-‘7"-.7
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by using a Hall element utilizing Hall effect, or magnetic
reluctance element, without being limited by the above
example.

.The above-described embodiment of the present
- invention is just an example, and therefore, it will be
appareﬂ£ for those skilled in the art that many modifi-
cations and variations may be made without departing from

the spirit of the present invention.
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WHAT IS CLAIMED IS:

1. A distriﬁutorassemblyhavinganignitioncoil,
therein comprising:r | .

(a) a distributorrboay having ardistfibﬁtorrr
housing and a caprattached,to,SAidfdistributor housihg;

(b) a rotary Shaft diséésed'in said aistributér
body to rotate in syhchrohisﬁ with therrotatiop of an
engine crankshaft; | - |

(c) a signal rotdrratté¢hed'to:Saidirotary shaft;

(d) rotation'éignalrgenerating:ﬁéans diépqsed
inside said distributor body;rfacing,séid;signal | P
rotor, to emit an output signal by'detecting'thé:variation
in magnetic flux ‘caused by the r§tétion'pf'éaid signal
rotor, and havingrits maéﬁetic sensitiﬁe'direction aligned
in the radial direction of said signél rotor;

] (e) an ignitibn coil having priﬁafy ana secondary
windings wound around a core; energization of said primary
winding being dont;olled in:acéoraaﬁcerwith,said ouﬁput
signal of said rotation sigﬁalrgeneratiné meahs, said
ignition coil beihg disposed in said distfibuéor;body; and

(£) a distributing'mechanismrfor,distributing ‘
a high voltage induced in said'seconAaryiQindiﬁg to a
plurality of terminals, the nuﬁber—of whiéh eqﬁals the
number of the cylinders of said enginé, é'portion of said

distributor mechanism being attached to said rotary

- 26 -
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shaft; characterized in that:

said icnition coil is arranged in such a manner that
a plane perpendicular to the axis of the main magnetic
flux generated by the energization of said primary winding
is substantially parallel to said magnetic sensitive
direction of said rotation signal generating means
and said axis is parallel to said rotary shaft; and
in that

said rotation signal generating means is arranged
at a substantially midway point of an external magnetic
path of a magnetic flux passing through said axis of
said main magnetic flux within said core of saié ignition

coil.

2. A distributor assembly having an ignition coil
therein, comprising:

(a) a distributor body having a distributor
housing and a cap attached to said distributor housing;

(b) a rotary shaft disposed in said distributer
body to rotate in synchronism with the rotation ¢f an
engine crankshaft;

(c) sicnal rotor attached to said rotary shaft;

(d) rotation signal generating rcans disgposed
inside said distributor body, facing said sicnal

rotor, to emit an outjut sicnal by detcctine the

e
T g
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variation in magnétic flux ééused by -the rOtation of
said signal rotor, said meané7having—its,mégnetic'
sensitive direction in the radius difection'o%rsaidr
signal rotor; | | | |

(e) an ignitioﬁ coil having §riméry and secondary
windings wound around a core, énergizationtof said
primary winding being éénﬁrolléd'in accdrdéhﬁe with
said output sicnzl of said rotation sigﬁél geﬂefatiﬁg
means, said ignition coilrbeingrdiéposed in said dis-
tributor body; and |

(f) a d;stributing mechanism fbrraistributing,'
a high voltage induced in said ééc@ndary winding'to a
plurality of terminals, the humbci Qf which .equals the
number of the cylinders of said ehgiﬁe, a portion of said
‘distributor mechanism béing,aﬁtaChed'tOVSaiajibtafy
shaft; characterized in that:

said ignitiinrcoil iS arrangédrin such a manher
that the axis of'the main maénetig fiux generated by the
enercization cf saidﬁprimary:ﬁindiné is”éubétantially

parallel to said rotary'shéft: and in that

v

said rotatien sicnal cenerating reans is arranced

10y
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in such a posit:cn that said ragnetic

of said rotaticen sicnal cgenerating means intersects a
radial line from saild axis cf sald rain racrnetic flux

of gaid jcniticn . coll at &L ancle cother than 90 degrecs

- oz
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so that appearance of a leakage flux of said ignitién
coil acts on said rotation signal generating means en-
riching an increasing flux in said rotation signal
generating means, which is caused by the rotation of
said signal rotor, and disappearance of said leakage
flux acts on said rotation sicgnal generating means
reducing a decreasing flux in said rotation signal
generating means, which is caused by the rotation of

said signal rotor.

3. A distributor assembly having an ignition coil
therein, comprising:
(a) a distributor bodv having a distributor
housing and a cap attached to said distrubutor housing;
(b) a rotary shaft disposed in said distrubutor
body to rotate in synchroniswm with the rotation of
an engine crankshaft;
(c) signal rotor attached to said rotary shaft;
(d) rotation signal cenerating means disposed
inside said distrubutor body, facing to said signal
rotor, to emit an output signal by detecting the
variaiton in magnetic flux caused by the rotation of
said signal rotor, said means having its macnetic
sensitive direction in the radius direction cf eaid

sicnal rotor;

ke
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(e) an ignition coil haVing primary aﬁd sécondéry
windings wound around a core, energization of said
primary winding being controlled inraécordancerwith
said output signal of said rotatioh sighalrgeneratihg'r
means, said ignition’coiirbeiﬁg diépésédiin éaié dis-
tributor body; and -

(f) a distributing mééhaniém'for distributing
a high voltage induced in said seébndéff Winding,td
a plurality of terminalsrthérnumber éf which eguals
the number of the cylinders ersaid éngine, a portion of
said distributor mechanism being attéched to;said rotary
shaft; characterized in that: | 7 | |

said igniﬁion coil:is;arrangéd in'such a ﬁanher
that a plane perpendicﬁlarrtorthé axis éf'thé main
magnetic fiux genéraﬁed by the energizétidﬁ‘cffsaid primary
wincding is substantially parailel to said maghetic,
sensitive direction of Said'fotation signal generating
means, and said axis is barallel to sai&rroféry,shaft;
in that :

said rotation signal geheratihg meané is arranged
at a substantially midway ébinf 6f anreXtérnai'magnetic
path of a magncticrfluxrpasSing through éaid axis of
said main magnetic fluk'within'séid‘co:érof Said ignition
coil; and in that

said rotation signal generating means is arranged

- 30 - - " pap omemAL J)
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in such a position that said magnetic sensitive direction

of said rotation signal ccnerating means intersects a
radial line from said axis of said main magnetic flux
of said ignition coil at an angle other than 90 degrees
so that appearance of a leakage flux of said ignition
coil acts on said rotation signal generating means
enriching an increasing flux in said rotation signal
generating means, which is caused by the rotation of
said signal rotor, and disappearance of said leakage
flux acts on said rotation signal generating means
reducing a dereasing flux in said rotation signal
generating means, which is caused by the rotation of

said signal rotor.

4. A distrubutor assembly as claimed in any one
of Claims 1 to 3, wherein said rotation signal generating

means comprises an electromagnetic pickup.

5. A distributor assembly as claimed in Claim 4,
wherein said electromagnetic pickup comprises a permanent

magnet and a coil combined with said permanent magnet.

6. A distributor assembly as claimed in any one
of Claims 1 to 3, wherein said core of said ignition

coil comprises twec E-shaped iron cores arranced to

PR AL
L
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constitute a closed magneti¢ path.

7. A distributor assembly'as'claimed,in any one
of Claims 1 to 3, wherein said signalrrctér'comprises
a plurality of projections, the numbér of which equals

the number of the cylinders of said engine.

8. A distributor assembly as claimed in any one
of Claims 1 to 3, wherein'said'ignitionucoil is disposed
at one side in said distributor body, anaisaid distributor

is mounted on said engine at the other side. -

9. A'distribﬁtof assembiy aérclaiﬁed”in'any one

of Claims 1 to 3, furthef compriéing”én:ighiﬁionramplifierr
responsive to said outbﬁt signal of saia gofation signal
generating means for controlling theienergization of

said primary winding of said ignition coil.

10. A distributor assembly as claimed in any one
of Claims 1 to 3, further COﬁprisingraﬁcgnififugal

advance mechanism.
11. A distributor assembly as claimed in any one

of Claims 1 to 3, - further comprising a vaccum advance -

mechanism operatively coupled to the intake manifold of

-2~ | gAD ORIGINAL @
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said engine.

12, A distributor assembly as claimed in Claim 11,
wherein said rotation signal generating means is
operatively connected to said vaccum advance mechanism

so as to be rotated about said rotary shaft in accordance

with the degree of said vaccum.

, N
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FIG. 5(a;) FlG. 5(az)
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